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1.0 [ NTRODUCTI ON

This report updates the Violette and Chestnut (1983) report which assenbl ed
and reviewed estinates of the willingness to pay for changes in fatal risks.
The 1983 report conpiled the available enpirical estimates in one reference
source, presented a critical discussion of the estimates, and di scussed their
useful ness in environnental policy assessnent. Since its publication, severa
studi es have produced new estimates. Sonme of these studies directly address
weaknesses pointed out in the earlier review, so the estimtes now can be
re-eval uat ed

The 1983 revi ew focused on wllingness-to-pay (WP) and willingness-to-accept
conpensation (WA) estinmates for valuing changes in risks. Oher valuation
approaches have been used including estimates of future earnings that would be
lost due to an increase in deaths or illness, and estimtes of medica

expenses associated with an increase-in illness and death. Although providing
useful benchnmarks, these approaches do not provide estinmates of the benefits
to the individual of reducing or preventing health risks because they do not
reflect the change in utility, or well-being, that would result from the
change in risk of illness or death. WP nmeasures reflect how nuch of other
goods and services the individual is willing to give up in order to obtain a
reduction or prevent an increase in health risks. Correspondingly, WA
measures reflect how nuch a person would have to be paid to accept an increase
inrisk. These neasures, therefore, give a dollar estimate of the change in
wel | -being that the individual has or expects to experience. Summing this
measure, of individual benefits across all affected individuals can provide the
benefits conmponent of a benefit-cost analysis

In this report, results of the different studies are conpared by reference to
the estimated "value of life." This is not neant to be thought of as an
anount of money that an individual would accept in exchange for his or her
life. Instead, it is a way of conparing valuations for small changes in snal
risks that affect a large number of people. For exanple, say a certain
environnmental decision will reduce the risk of death from exposure to a given
toxi c substance from3 out of 10,000 to 1 out of 10,000 for a total population



of 10,000 people. Inplenenting the policy would, on average, save two |ives
These are terned statistical lives since the change is in the statistica

risks faced by the population, and there is no way in advance to identify
which two individuals in the population would be saved. |f each of the 10,000
individuals is willing to pay $100 for this reduction in the probability of
his or her death, then the total willingness to pay is

($100 per person X 10,000 peopl e) = $1, 000, 000

and, given that two lives are saved, the value per statistical life is
$500, 000.

The 1983 report examined studies that fell into three general categories:

1. Wage-risk studies that use data from the |abor market to exam ne
workers' trade-offs between on-the-job risks and wages.

2. Consumer market studies that examine individuals' purchases. of
products that influence safety, such as snoke detectors.

3. Contingent market studies where hypothetical markets are constructed
and survey respondents are questioned about their wllingness to pay
for changes in levels of safety.

The previous review did not include the primarily theoretical literature
concerning the relationship between the "value of life" and "human capital,"”

as expressed largely by a person's lifetime earnings. This work has focused
on the conceptual basis for determ ning when a person's human capital can be
viewed as a lower bound to the value of life. Mshan (1982) pointed out that
any hypothesi zed relationship between a statistical value of life based on WP
and a human capital figure is essentially an enpirical question which cannot
be answered until we have enpirical estimates of the "value of life" based on
willingness to pay. This review has therefore focused on enpirica

willingness to pay estinates.'

Wiile a substantial literature on the valuation of fatal risks has been
publ i shed since the previous report, this update focuses on studies that we
judge to be nost inmportant for shedding new light on the valuation of risks



The studies enphasized in this update have anal yzed new data sets rather than
re-examning data sets used in previous studies. This is not neant to
mnimze the contributions from using different nodel variations for existing
data sets, which certainly provide valuable information on the robustness of
the results. However, one of the principal criticisns of the earlier work on
the value-of-life estinates was that nmost of the wage-risk studies used one of
only two sets of data on job risks and,as a result, did not produce

i ndependent estimates. Further, the wllingness-to-pay estimates were found
to lie in roughly two groups corresponding to the selection of the risk

variable data set. This nmakes wage-risk studies that use new and different

data on job risks particularly useful . 2

In addition to the new wage-risk valuation studies, several recent risk
valuation studies have used contingent market approaches. These new
contingent narket studies represent a considerabl e advancement over the ones
reviewed in the earlier report. Estimates from the earlier contingent market
studies were viewed as largely unreliable due to various nethodol ogical
problems. Two new studies specifically address the criticisms presented in
the earlier review and produce estimates deserving careful consideration.

Six new studies will be enphasized in this report. Each one uses new data on
risks. Four use data from | abor markets and base estimates on wage-risk
premuns. The remaining two studies use contingent market survey nethods.
Sonme additional studies are nentioned as their results have some bearing on
the overall conclusions. The studies examined in detail are:

1. Wage-Risk Studies: Mrin and Psacharopoul os (1982); D llingham
(1985);3 Duncan and Holmund (1983); and Gegax, Gerking, and Schul ze
(1985).

2. Contingent Market Studies: Jones-Lee, Hammerton, and Philips
(1985) and Cegax, Gerking, and Schulze (1985). Jones-Lee et al. use
a contingent narket approach to examne the willingness to pay for
reduced risks in travel, while CGegax et al. examne contingent bids
for a safer workplace.



2.0 VALUE- OF- LI FE ESTI MATES FROM LABOR MARKET ANALYSES OF WAGE- RI SK TRADECFFS

This section discusses four hedonic wage-risk studies that address specific
criticisns and concerns about the wage-risk literature reviewed earlier in
Violette and Chestnut (1983). One criticism of the previous wage-risk studies
was that they relied on only tw available data sets on job risks. The
estimates from these studies clustered into two groups depending on which
measure of risk was selected. Table 1 presents the results of these studies.
The studies that found value-of-life estimates in the |ower range used
actuarial risk estimates conpiled from insurance data, while those that found
estimates in the higher range used industry-specific job risks conpiled by the
U S. Bureau of Labor Statistics.4

One difference between the two risk measures is that the actuarial risk
measure may incorporate factors other than occupational risks. First used by
Thal er and Rosen (1975), these data were obtained froma 1967 survey conducted
by the Society of Actuaries. The survey provides data on the death rates
associated with selected occupations. To obtain a nmeasure of occupational
risks from these data on total fatalities, Thaler and Rosen subtracted the
age-adj usted expected deaths for the population fromthe death rate for each
occupation. The remainder was assuned to represent deaths associated with the
occupation. Constructed in this manner, the risk variable nmeasures the extra
risk to the insurance conmpany of insuring those who are in a particul ar

occupation.

These actuarial risk data result in an unexpected ranking of the risks
associated with each occupation. For exanple, elevator operators, bartenders
and waiters were calculated to have higher risks of death than policenen or
firemen. This nmay be because the risk estimates reflect both true
occupational risks and risks associated with worker characteristics. Rather
than bartending being a particularly risky occupation, it nmay be that people
attracted to this profession have personal habits or characteristics which
increase their insurable risk independent of their occupation. On the other
hand, people who work as firemen or policemen may be in better physical
condition thereby reducing the incidence of illnesses or accidents |eading to
death. To the extent that an occupation's higher death rate is caused by



Labor Market Based Estimates of the Marginal
W Illingness to Pay for Reductions in R sks

Val ue Per
Statistical Life
(mllions of 1984 dollars)

Mean Risk Level All Judgenent al
St udy for the Sanple? Esti mat esP Best Estimates
LON RANGE ESTI MATES
(all based on actuarial risk data)
1. Thaler and
Rosen (1975)
a. Wthout risk 11.0 .42
interaction terns . 54
.58
. 80
.61
b. Wth risk 11.0 .01
interaction terns .21
.30
. 36
2. Arnould and 11.0 .69 .69
N chol s (1983)
H GH RANGE ESTI MATES
(all based on BLS Industry accident
3. R Snith 1.0 and 1.5 3. 47 3.55
(1976) 3.70
4, V.K. Smith 3.0C 1. 86
(1982) to 3.80
5.57
5. WK M scusi 1.2 1.57
(1978P) 2. 40
2.86
3.70 4. 20
4. 25
4,53
4. 71
6. C dson 1.0 7.64 7.64
7. R Snmith 1.0 to 1.5 8.09 8.09
(1974) 14. 20




a Approxi mate annual deaths per 10,000 workers.

b For different nodel specifications. Estimates from all specifications are
shown since one outlier can distort the range.

c Assunming .4 percent of all injuries are fatal, as reported by Viscusi
(1978b) for the BLS injury statistics.

d Assuming the risk premiumfor fatal injuries ranged from 33 percent to 100
percent of the premum for all risks.



personal characteristics that are attached to the individual rather than
associated with the job, there will be no positive conpensati ng wage

differential. In fact, if these characteristics are attached to the person,
they could have the opposite effect, i.e., result in |lower wages for these
occupations. . Havi ng individuals as enployees who are nore likely to incur

injuries may increase the cost of doing business. This would result in |ower
productivity and, therefore, |ower wages being offered to these individuals

Even if the actuarial occupational risk data were entirely accurate, it is
questionable that it would match the perceptions of individuals in the |abor
market who are negotiating their wage-risk premunms. The ranking of
occupations by risk implied by the actuarial data does not conform to usual
expectations. One of the assunptions of the hedonic technique is that the
partici pants have accurate information regarding the risk characteristics of
the job.

In contrast to the actuarial data, the data conpiled by the U S. Bureau of
Labor Statistics have the advantage of reporting only work related fatalities
by industry group. This measure still has problenms since job risks are not
likely to be uniform across occupations within the sane industry. For
exanpl e, clerical workers and heavy equi pment operators classified as being in
the same industry will have very different risks of injury. Also, the BLS
on-the-job injury data do not include all long-termillnesses that may be
associ ated with exposures to harnful substances in the workplace and may
result in premature death. As a result, there is nmeasurenment error in both
the actuarial and the BLS industry nmeasures of risk used in earlier studies.
In general, the BLS industry risk neasure is viewed as being the nore
appropriate. Still, additional research using new risk data sets is needed.
The four studies reviewed below each use a different risk data set

2.1 STUDY 1. Marin and Psacharopcul os (1982)

Marin and Psacharopoul os (M&P) use data fromthe |abor markets in the United
ki ngdom t o determ ne whether conpensating wage differentials exist for jobs



that have higher risks of death. In addition to this primary objective, MP
exam ne the influence of different job risk nmeasures on the estimated val ue of

life.

Data and Estimation Mt hods

M&P obtained data on job risks classified by 223 occupational groups from
surveys conducted by the Ofice of Popul ati on Censuses and Surveys. The risk
nmeasures were based on detailed records of deaths by occupation registered
over the three-year period 1970 through 1972. This is the first study to use
this data base on job risks and, given the paucity of risk data, its results
are an inportant contribution to the literature on the value of life as

estimated by wage pren uns.

M&P constructed a nunber of risk variables. The two neasures that were given
the greatest attention were ternmed ACCRI SK and GENRI SK. The ACCRISK variable
solved a nunber of the problems associated with both the actuarial risk
nmeasure and the BLS risk neasure used in US. studies. Their ACCRI SK neasure
was based on deaths caused by an accident at work. It was constructed by
subtracting the expected on-the-job accidental death rate, given the age
structure of the occupation, from the actual rate of on-the-job accident
fatalities. The influence of personal characteristics that are not job
related is reduced by using a risk measure based only on accidents at work.
Ravi ng occupation-specific risk measures also reduces the errors-in-variables
probl em present with the BLS industry risk neasures. For these reasons, the
ACCRI SK variable constructed by M&P is superior to any of the risk variabl es
used in the studies of the U S. |abor market referenced in Table 1

The second risk neasure, GENRI SK, was defined as the extra risk of dying in
each occupational group and was cal cul ated as the actual death rate ninus the
death rate that could have been expected given the age and social class
structure of workers in the occupational group. Since GKNRISK was cal cul ated
in the sane way as Thaler and Rosen's actuarial risk variable, it is subject

to the sanme criticisns as their risk neasure.



The enpirical nodel estimated by M&P was a conventional earnings function:

InY = (S, EX BX squared, In WEEKS, RISK, UN ON, OCC,
UNI ONKRI SK) + error;

where Y is annual earnings, S is the number of years of schooling, EX is years
of experience in the |abor force, WEEKS is the nunber of weeks worked in the

survey year, RISK is one of the risk neasures, UNION is the proportion of the
workers covered by a collective bargaining agreenent, and OCC is a nmeasure of

occupational desirability based on the Col dthorpe and Hope (1974) scale.

Resul t s

The M&P results show that earnings in the United Kingdom do, in fact,
conpensate for higher work related risk. The difference between estinates
using the ACCRISK and GENRISK risk neasures is interesting. The estinated
coefficients on the CGENRI SK rmeasure were an order of magnitude smaller than
those based on the nore appropriate ACCRI SK neasure. Using the ACCRI SK
measure,the estinated value of life ranged from 603,000 British pounds to
681,000 British pounds. Using an approxi mate exchange rate of 2:1 for this
tinme period, these estinmates roughly translate into a range of $1, 206,000 to
$1, 362,000 in 1975 dollars.

In an interesting-side analysis, MMP construct industry risk nmeasures
conparable to the BLS measure used in many of the U S. studies. These

i ndustry-based risk neasures produced higher estimates of the value of life
than were found when the occupation specific ACCRI SK neasure was used. The
inplied value of life was about 2 million British pounds.

M&P al so estimated wage-risk premuns for certain worker subgroups. Three
subgroups were exam ned: (1) managers and professionals, (2) nonmanual

wor kers, and (3) manual workers. MP found the job risk coefficient to be
insignificant in the equation for managers and professional workers. This was
felt to be due to the small variation in the risks across the occupations in
this category. The risk variable coefficient was positive and significant for
the other two worker classifications. The inplicit value-of-life estimtes



based on these estimated risk coefficients ranged from 2,259,000 to 2,245, 000
British pounds for nonmanual workers and from619,000 to 686,000 British
pounds for manual workers. The difference in the estimate for these two
worker classifications is large. Mre weight should probably be given to the
manual work estimates since the standard errors of the estinates for nonnanual
workers were much larger relative to the estimted coefficients.

M&P drew several conclusions from their analyses. In particular, when view ng
the labor force as a whole, the inplicit values of life were found to fal

into the 600,000 to 700,000 (British pounds) range. Translating this into
1975 U.S. dollars gives a range of $1,200,000 to $1,400,000. Wen the sanple
was split, the range of values of life for manual workers was sinilar but the
range for nonmanual workers was approximately three tines greater

Also of interest were the M&P results using the different measures of risk.
When the nore conceptual ly correct measure of risk was enpl oyed the resulting
estimates were approximately an order of nagnitude greater than when the
actuarial type of risk neasure was used. Further, this result held up for
industry risk measures simlar to those based on the BLS data in the US
studies, which produced even higher estimtes than the occupation-specific
measure of on-the-job accidents. This Iled M&P to conclude that

"The reason previous U S. studies have differed in the value
of life that they estimate is mainly that the high-val ued
studies used the nore relevant concept of risk, nanely
accidents at work."

When converted into 1984 dollars,the results of wage-risk analysis based on
occupation-speci fic neasures of on-the-job accidents by M&P support a val ue of
life that falls in the upper range of estinmates presented in Table 1.

There is one criticismthat can be leveled at the earnings function that was
estimated by M&P. In their equation,they use a variable OCC to neasure of
occupational desirability. This neasure is an index of how people rate the
desirability of different occupations. It is not clear that OCCis truly an

i ndependent variable. In particular, MP present evidence that job safety and
the amount of required education rmay be positively related with the OCC

10



desirability index. This being the case, a nore appropriate estimation
probably woul d have been two stage | east squares.

2.2 STUDY 2: Dillingham (1985)

The recent Dillingham study is simlar to the work by M&P in several respects.
Dillingham uses a neasure of job risks other than the actuarial risk neasure
or the BLS industry neasure. This permts an evaluation of the wage-risk
relationship with an independent data set. As in the M&P study, Dillingham
del i neates risks both by occupation and industry which reduces measurenent
error in the risk variable and allows for an exanination of the influence of
different risk measures on the estimated value of life. Finally, Dillinghans
work sheds new light on what was felt to be a key issue in assessing the
enpirical estinmates of the value of life for policy applications in the
previous Violette and Chestnut (1983) review. In that review, it was believed
to be likely that the low range of estimates resulted from the use of an
incorrect, or at |east deficient, measure of job risks. Al of the studies
that produced estinmates in the | ow range used the actuarial type of risk
measure with one inportant exception-- the Dillingham (1979) study. This
study used a different and seemingly more appropriate risk measure and still
came up with a value of life in the lowrange. This result was pivotal to the
conclusion in the earlier review that the low range estimtes, based on the
information then available, could not be ignored when presenting the range of
value of life estimates for policy purposes. However,Dillingham (1985) shows
that the risk measure used in his earlier study was flawed and, when
corrected, his enpirical results also fall into the upper range. This |eaves
only studies using the questionable actuarial risk neasure in the |ow value of
life range.

Data And Estimati on Methods

The data on job related fatalities used by Dillingham were conpiled from
records at the New York State Workman's Conpensation Board.' The data fromthe
Wor kman's Conpensation Board were detailed enough to allow for the

construction of both occupation and industry risk neasures. In all, Dillingham
constructed five risk neasures and examined their inplications for the
value-of-life estimates. Four of these were based on the Wrkman's
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Conpensation Board data which allowed very detailed industry and occupation
breakdowns., The nost di saggregated risk neasure consisted of about 13,000

i ndustry/occupation categories, simlar to the risk neasure used in Dillingham
(1979). The second had about 200 industry/occupation categories. The third
was risk by industry group (simlar to the BLS measure) and the fourth was

ri sk by occupation group. The fifth risk measure was based on data from the
BLS on industry-wide risks to explore the enpirical significance of

alternative risk neasures.

Dillingham estinated several hedonic wage-risk equations using these risk
neasures with data on individual workers fromtwo different sources: (1) the
1977 Quality of Enployment Survey conducted by the Survey Research Center at
the University of Mchigan, and (2) the 1970 Census in New York State (the
sane data used in Dillingham 1979).

Resul t's

Wth the Quality of Enploynent Survey, Dillingham found a statistically
significant risk coefficient for all but the nost disaggregated risk neasures.
The inplied value of life estimates ranged from$1.4 mllion to $3.8 mllion
(1979 dollars), with a nean of $2.4 nillion. The highest value was obtained
with the BLS risk measure. The author placed |ess confidence in this result
because it was not stable when industry/occupation dunmy variables were added
suggesting that the risk coefficient may reflect sone effect other than risk.
Dillingham favored the estinmates in the $1 mllion to $2 mllion range.

The results obtained with the 1970 Census data for New York suggest a problem
with the nore disaggregated risk neasures. The risk coefficient for the nost
di saggregated risk measure was statistically significant, but the inplied
value-of-life estimate was only $340,000 to $380,000 (1979 dollars). This is
in the sane range as the Dillingham (1979) results ($140,000 to $450, 000)
using a simlarly disaggregate risk measure. The value increased with |ess
di saggregated risk measures. Wth the nmajor industry/occupation groupings
(about 200 categories),the value-of-life estimate was about $870, 000, and
with the occupation groups alone it was $1.1 nmillion to $1.3 mllion.

Di I I'i ngham argues that the nore di saggregated risk neasures are not
appropriate due to the fairly infrequently occurrence of fatal injuries. He

12



suggests that the simlarity between the results for the two different worker
sanples in this analysis, in terns of the value-of-life estimtes associated
with each risk neasure, supports the conclusion that the 1979 study results
may have been the result of errors-in-variables bias. It is also of interest
that in contrast to the findings of M&P, the occupation risk neasure yielded
hi gher values than the industry risk measure based on the Wrkman's
Compensation data for both worker sanples.

In addition to producing these new value-of-life estimates, Dillingham draws

a number of conclusions regarding the binodal distribution of past estimates

shown in Table 1. He states that his analysis significantly alters the

interpretation of the l|abor nmarket value-of-life estimates. The |ow val ue

estimates "are all from studies using the actuarial data from Thal er and Rosen
the so-called high estimates are based on a variety of risk neasures all

of which have one elenent in commn: they reflect the extra risk assuned at

work. " If these low estimates are "either ignored or adjusted upward, the

bi nodal character of the estimates is elimnated and the nean value of the

| abor nmarket estimates is in excess of $1 million (1979 dollars)."

Dillingham s work supports and extends the conclusions of M&P. It provides
furthur evidence that the appropriate range of estimates for the value of life
should exclude the low estimates found by Thaler and Rosen. More
significantly, this study provides an independent set of value-of-life

estimates, nmost of which are greater than $1 nmillion in 1979 dollars.

2.3 STUDY 3: Gegax, Gerking, and Schul ze (1985)

The work by Gegax, Cerking, and Schulze (GGS) addresses several of the
criticisns that have been directed towards the hedonic wage-risk studies. One
frequently nentioned concern is that workers may not be well informed with
respect to the actual risks of different occupations so that their perceptions
of job risks may be different from the accident rates used in the wage-risk
studies. The result is that occupational rankings based on the workers’
perceptions of risk may not be the same as rankings based on the actual rate
of fatal accidents. GGS address this concern by obtaining information on
workers' perceptions of the relative riskiness of their own occupations and
then using these perceived risks in a wage-risk study. Another concern often

13



expressed about hedonic wage-risk studies stems from the restricted sanple of
workers used in each study. GGS avoid this second problem by using data for
the workers in a national random sanple of U S. residents.

Data and Estimation Mt hods

The data used in the GGS study were collected by means of a national mai
survey which was conducted during the summrer of 1984. Information was
collected on annual |abor earnings, the perceived risk of fatal accidents at
work, the individual's human capital, work environnment, and persona
characteristics. To obtain information on perceived risks, an illustration, of
a ladder with equally spaced steps labeled fromone to ten was provided

Seven exanpl e occupations were placed on the |adder according to their average
| evels of job-related risks of death. The exanples ranged from jobs such as
school teachers to risky occupations such as |unberjack. The respondent was
then asked to specify the step number which came closest to describing the
risk of accidental death on his or her primary job. GGS argue that this
variable may be a nore accurate neasure of the individual's self-assessed risk
of death at work than other industry or occupation neasures.

GGS used this self-assessed risk measure in a conventional hedonic wage
equation for the entire sanple and for several subsanples of workers.

Resul t's

The result for the entire sanple is shown in the first line of Table 2. The
coefficient on the risk variable was not significant at conventional |evels,
but was of the expected sign. Disregarding the lowt-statistic, the estinated
coefficient yields an estimated value of life of $.727 mllion (1983 dollars).
I nvestigating possible reasons for the lack of statistical significance, GGS
investigate differences in the wage-risk relationship across different
occupational groups. Two concerns are addressed. One concern with the use of
the full national sanple is that there may be insufficient variation in the
risk variable to drive the hedonic waqe variable. A second concern is that in
jobs where there are extrenely low risks of accidents, the marginal value of
reducing risks further may be zero and no wage-risk gradient may exist. To

14



Table 2
Hedoni ¢ WAge- R sk Resul ts
From Gegax et al. (1985)

Mean Val ue-of -Li fe
Subsanpl e Coef ficient t-Statistic Ri sk Level' ($ mllions)
Ful | Sanpl e . 0073 . 995 2.6 L7127
Uni on- Bl ue
Coll ar Workers . 0159 1.879 4.0 1. 495
Uni on-Wite
Col l ar Workers . 0541 1.611 1.8 5.981
Al Union
Wor ker s . 0176 1. 852 3.3 1.753

NOTE: The dependent variable for all estimations was the natural |ogarithm of
the 1983 average wage adjusted for regional price differences. Al
non- uni on specifications yiel ded insignificant results.

1 deat hs per 4,060 workers annually

2 in 1983 dollars
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explore these issues, GGS segnented the sanple into unionized blue-collar
wor kers, unionized white-collar workers, nonunion blue-collar workers, and
nonuni on white-collar workers

The results of the hedonic estimation for selected subsamples are shown in
Table 2. The statistical significance of the risk variable increased in
subsanpl es with higher mean risk levels, but the risk variable was not
significant in the nonunion equations. The nmean risk variable was

approxi mately 50 percent higher for the all-union sanple (includes both

bl ue-col lar and white-collar workers) than for the nonunion sanple, however,
nonuni on bl ue-collar workers still had risk |evels considerably higher than
the nean of the full sanple. This could indicate a possible market failure
where only union nenbers are able to obtain higher wages for higher ri sks.®
GGS suggest that this may be as nuch due to unions providing information on
safety risks as it is to the increased bargaining power of the union.

white-col lar workers had both the lowest mean risk levels and the |owest
standard deviations. The lower significance of the risk variable my be
because there is insufficient variation in risks across white-collar
occupations or because the narginal value of lowering risks still further is
zero. GGS state that these workers may have positive values of life when
measured at the nmargin, but the hedonic method nmay not be able to estimate
these val ues; alternative techniques such as contingent valuation methods may
be superior for obtaining these estimtes. Gven these concerns, GGS sel ected
$1.5 mllion (1983 dollars) as their judgemental best estimate of the
statistical value of life based on the hedonic wage-risk estimations.

For conparison purposes, the authors also estimted the hedonic wage function
using the BLS fatal injury rate by industry in place of the perceived risk
measure. In #is case, statistically significant coefficients were obtained
for the union and all blue-collar sanples, sinmilar to the results with the
perceived risk variables, but the inplied values per life were considerably
hi gher at about $6 to $10 mllion. These values overlap with'the highest
results obtained for one of the union samples with the perceived risk nmeasure
Conbined with the results of M&P and Dillingham this suggests that val ue-of-
life estimates using the BLS industry injury rates may be overstated, but it
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shoul d be noted that the same magnitude of difference did not occur between
Dillingham s industry and occupation estinates obtained using the Wrknan's

conpensation data.

viscusi and O Connor (1984) used an approach simlar to GSS to estimte wage
premums for on-the-job risks of injury (including fatal and non-fatal). They
conducted a survey of workers in the chemcal industry and asked themto
estimate their risks of injury relative to other private sector workers in the
US Using this self-perceived risk nmeasure, they found a statistically
significant annual risk premum of $740 to $790 (1982 dollars) per worker for
the blue collar sanple. The risk coefficients were not consistently
statistically significant for the full sample (simlar to the findings of

GSS). It is not possible to calculate a value per fatal injury fromthe
information reported by the authors, but the estimted wage premumis quite
conparable to that estimted by viscusi (1978b) using the BLS injury data.
Results of the 1978 analysis indicated an annual risk prem um of about $1000
per worker and a value per fatal injury of about $2.5 to $4 mllion (1982
dollars).

2.4 STUDY 4: Duncan and Hol m und (1983)

This hedonic wage study uses a unique data set on job characteristics which
provi des another independent reference point for estinmates of conpensating
wage rate differentials. The particular job risk variables used by Duncan and
Hol mMund (D&H) are only indirect neasures of job risks and, as a result, can
not be converted into value-of-life estinmates. Still, the analyses and
findings from D&H are supportive of the general hedonic wage nethod. This is
valuable in itself, given that a new, independent data set is used in the
study. Al so, D&H use a different estimation technique which is nmade possible
by their longitudinal data set.

Data and Estimation Methods

The data used by D&H are from two surveys of workers in Sweden -- one
conducted in 1968 and the second in 1974. The surveys covered a wde array of
personal and job characteristics. The job characteristics were classified

17



into four broad categories: (1) hours constraints (inflexible hours), (2) hard
physical work (heavy lifting, physically demanding, daily sweating), (3)
stressful work (mentally demanding, hectic), and (4) dangerous work (noise
snmoke, shake, exposure to chemcals). Al of the job characteristics were 0-1
dummy vari abl es.

Resul t's

D&H enpl oyed an estimation procedure that was made possible by their

| ongi tudi nal panel data. The sane individuals were interviewed in both 1968
and 1974. The variables were entered in the wage equation in change form
i.e., the net change in these variabl es between 1968 and 1974. The hypot hesis
being tested is that the change in the wage rate over this tine period is a
function of the changes in personal characteristics and job characteristics.
D&H use this wage change formulation to control for the effects of unneasured
and unchanging characteristics of workers. |If inportant characteristics such
as notivation and intelligence |ead to both higher pay and better working
conditions; then, the omission of these worker characteristics will bias the
estimated relationship between wages and working conditions, but will not
necessarily bias the relationship between the change in wages and the change
in working conditions.

D&H estinmated wage equations using cross-sectional data for each of the years,
as well as estimating the wage change equation. The cross-sectiona
specifications produced many coefficients on the job characteristic variables
that had "wong" signs. The wage change equation resulted in many nore
reasonabl e coefficients on the job characteristic variables. The index of
dangerous working conditions was associated with a conpensating wage
differential using the change equation, but not with the cross-sectiona
specification. The sane was true for the index of stressful working

condi tions.

The index of dangerous working conditions could not be translated into a risk
of death neasure which could then be used to calculate a value-of-life
estimate. As a result, this study does not provide us with another
value-of-l1ife estinmate. Instead, the inportance of these results is
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addi tional evidence they provide that workers do respond to job related
characteristics such as risks, using a data set that is independent of those
used in previous studies.

19



3.0 VALUE- OF- LI FE ESTI MATE! 3 FROM CONTI NGENT VALUATI ON _STUDI ES

In the earlier critique of enpirical estimates for valuing reductions in
risks,violette and Chestnut (1983) reviewed the five contingent valuation
studies that were then available. The 1983 revi ew concluded that nost of
these studies had not used state-of-the-art techniques, all suffered from
potentially severe shortcomi ngs, and their estimates were not reliable.
However, two recent contingent valuation studies (Jones-Lee et al., 1985; and

CGegax et al.,1985) use state-of-the-art nethods and represent inportant

contributions to the value-of-life literature

Contingent valuation studies and reveal ed preference approaches (such as the
hedoni ¢ wage nethod discussed in the previous section) are the two procedures
used to obtain estimates of the willingness to pay for reductions in risks
Reveal ed preference approaches attenpt to identify instances where individuals
actually trade off risks for income or other goods. The |abor narket studies
are the nost conmon reveal ed preference studies. The CV approach uses a
questionnaire format to construct a hypothetical market where the individua
can express his preference for alternative levels of income and safety. Each
procedure has strengths and weaknesses. The reveal ed preference approach has
the advantage of being based on actual decisions. Wiile this is a strength,
the researcher is linmted to using data on actual market situations that may
differ fromwhat is needed for a specific policy analysis in either the type
of risk faced or the particular individuals making the tradeoff. The Cv
approach has the advantage that it can be tailored to address the specific
question of interest. It can be applied to a general population sample or to
a subsample of the population, and it can address changes in risks of the
specific magnitudes of interest. The principal disadvantage is that the CV
approach i s based on what people say rather than what they do.

3.1 STWDY 1: Jones-Lee, Hammerton, and Philips (1985)

This study is a considerable inprovenent over the five contingent narket
studies reviewed in Violette and Chestnut (1983). The criticisns of these
earlier studies enconpassed, anong other things, that the sanples were
nonrandom or too narrow to provide estimates applicable to public policy
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questions; the scenarios and paynent nechanisms were not well defined; the
change in risks being valued was not clearly presented; and there was little
checking for "problem bids or consistency across bids. Al of these issues

wer e addressed by Jones-Lee, Hammerton, and Philips (JHP).

Data and Research Methods

The JHP study examined individuals' WP and WA for changes in the risks of
motor vehicle accidents resulting in injuries or fatalies. The work was
funded by the United Kingdom Departnent of Transport. A final questionnaire
was devel oped through a process that included extensive pilot testing of the
questions and detailed nodification of the survey instrunent. The
questionnaire contained questions that fell into three broad classifications:
(1) valuati on questions designed to obtain estimtes of the values individuals
placed on changes in risks; (2) perception and consistency questions designed
to test the individuals' ability to handle the probability concepts and
stability of responses; (3) factual questions concerning vehicle ownership

incone, age and other experiencel/personal data

Serious doubts about the credibility of valuation responses were expressed by
some nenbers of the U K Departnent of Transport at the beginning of the
research effort. Two particular concerns were stated. The first was that
there would be no way of knowi ng whether responses to hypothetical valuation
questions were, in fact, related to the individual's true wllingness to pay.
Second, there was concern about whether the respondents could understand the
probability concepts presented in the questionnaire and provide reliable
estimates in response to the questionaire scenarios. To the extent possible,
JHP tried to build a system of checks into the questionnaire. Tests for

consi stency and perception bias were incorporated to detect cases of

m srepresentation, random guessing in valuation responses, or an inability to
handl e the probability concepts. To mitigate risk perception bias, the risks
of each travel node were presented to the respondent nunerically and
pictorially. To test for stability of the responses, a followp questionaira
was administered to selected participants approximtely one nonth after the
first survey was conpleted
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JHP obtained 1,103 full responses that,when used with appropriate weights,
were representative of the general population of Geat Britain. Acton (1972)
conducted the only other CV study to use a general population sample but this
study was limted by the size of the sanple -- only 32 conplete responses.

The type of risk exam ned by JHP was one nost people regularly face -- risks
of death in a notor vehicle accident. The scenarios and payment nechanisns
were realistic and well defined. This makes the results potentially nore
applicable to the general population than those of the best previous CV study
(Acton, 1972), which used fatalities followi ng heart attacks, risks that may
not be very high for the average individual (or at least will vary a |ot
between high risk and |ow risk segments of the popul ation). The public-good
(free-rider) problemin the survey questionnaire was mtigated by defining

ri sks and payments associated with transportation in a private good context --
paynents that would specifically reduce risks to yourself. Payment nechani sns
were: (1) an increase in bus fare in return for greater safety, and (2) a
higher price for a new, safer car. The general types of questions are
depicted bel ow.

1. Commercial bus fatalities - You have been given $400 for travel
expenses in a foriegn country and given the nane of a coach service
which will take you on your itinerary for exactly the amunt on noney
you have been given. The risk of being killed on the journey with
this coach firmis 8 in 100,000. You can choose to travel with a
safer coach service if you want to, but the fee will be higher, and
you will have to pay the extra cost yourself.

a) How nuch extra, if anything,would you be prepared to pay to use a
coach service with a risk of being killed of 4 in 100, 000?

b) How nmuch extra, if anything,wuld you be prepared to pay to use a
coach service with a risk of being killed of 1 in 100,0007?

2. Similar questions were asked concerning the wllingness-to-pay for
addi tional safety features in a new car that would reduce the risks of
death to the driver (if you do not drive assume that you do).

Resul t's

The survey was conducted during the summer of 1982 and, using an average

dol lar-to-British-pound exchange rate of 1.76, the enpirical results from

JHP are presented in Table 3. The average value-of-life estimates ranged from
roughly $2 million to $4 million (1982 dollars). One interesting finding was
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Table 3

Summary of Results of WP
From Jones-Lee et al. (1985)

(1982 U.S. Dollars)

Mean Medi an
Type of Initial | ncr ement Response Response
¥2|sk Level of Risk of Risk Per Life Per Life
1) Conmerci al 8x10™° _4x107° 2. 8x108 2. 2x108
bus fatality 8x10" 5 -7x10°5 2. 4x108 1. 3x10°
2) Autonpbi | e 10x10° S -5x107° 2. 1x10° . 88x105
fatality-drivers
10x10° 9 -2x107° 3. 9x100 1. 4x10°
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the skewness of the distribution of responses. In all instances, the nedian
bid was | ower than the nean value-of-life and ranged from$.88 to $2.2
mllion. The difference between the nmean and nedian value-of-life estinates
rai ses questions concerning which is the nost policy relevent. Since the

nmedi an represents that value of life that has 50 percent of the estimtes
bel ow t hat nunber and 50 percent above that nunber, a denocratic voting
process would indicate the the median shoul d be enpl oyed. The skewness of the
distribution inplies that nmore than 50 percent of the individuals have val ues
of life less than the nean value. The use of the mean could have the result
that a minority of individuals with high values of life nay be "draggi ng al ong
an unwill'ing majority" (Jones-Lee et al., p.70).

JHP conducted a nunber of analyses attenpting to explain the variation in risk
val uation estimates across individuals. A nunber of potential explanatory
variables were used in a statistical regression framework. These variables
included incone, age, social class, mles driven, car ownership, accident
experience, and other personal data. In general, the explanatory power of
these statistical nodels was low. Only the age and income were generally
significant and they were not significant in all of the equations. The incone
elasticity from those equations where the coefficient on the income variable
was significant was approximately .3. This indicates that changes in the
distribution of income would result in only mnor changes in the statistica
value of life.

The results of sone, but not all, of the consistency checks enpl oyed by

JHP were encouraging. Anpng the encouraging findings were that 75 percent of
the responses were coherent, i.e., confornmed with standard axions of rationa
choice for sinple decisions under uncertainty. Wth respect to the

consi stency of responses in nultipart valuation questions, only 8 percent of
the responses were higher for snmaller reductions in risks (plainly
inconsistent). The stability of responses was examined by re-questioning a
subsanpl e of respondents one nmonth later. No statistically significant
differences in the neans was found, but the standard deviation was larger in
the second round of responses. The effect of the order of the questions was
al so investigated and found not to be a significant influence on the
estimates. Finally, the respondents were asked whether they found the
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questions easy or difficult to understand. The mgjority found the questions
under st andabl e.

Wil e some of the consistency checks were encouragi ng, some potential problens
were found. Forty-two to forty-seven percent of the respondents gave the sane
WP estimate for different reductions in risk. Wile not plainly

inconsistent, the frequency of the same dollar response for different
reductions in risk nmay indicate that people place a value on reducing risk,

but may not be able to distinguish between one level of risk and another
within the magnitudes of risks used in this questionnaire. On another
question designed to assess the respondents understanding of the uncertainty
concepts, respondents were asked

"1 magi ne that you have to face two different risks of being killed:
in one, your risk of death is 2 in 100, 000
- in the other, your risk of death is 20 in 100, 000.
you cannot avoid either of these risks but you can choose to have
one reduced. Wich would you prefer:
- the risk of 2 in 100,000 reduced to 1 in 100,000
- the risk of 20 in 100,000 reduced to 15 in 100, 000"

Approxi mately 47 percent of the respondents expressed a preference for a
reduction in the risk of 2 in 100,000, i.e.,a reduction of 1 in 100,000 being
preferred to a reduction of 5 in 100,000. Wile this is an apparently

i nconsi stent answer, elimnating these respondents did not change the nean

val ue-of-l1ife estinate.

JHP eval uate the various consistency checks and concl ude that the bal ance of
the arguments are strongly in favor of regarding the value-of-life estimates
as a reliable indication of the order of nmagnitude of the "true" value. They

al so conpare their estimates to those obtained by Mirin and Psacharopoul 0s
(1982) using occupational data and find the consistency of the estimates
encouragi ng and state that this consistency confirms the expected hypothesis
that individuals tend to be roughly equally averse to the prospect of dying in
a transport accident and in a accident at work.
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The responses to a few other questions are also of interest to the eval uation
of environmental hazards. In one line of questioning, respondents were told
that current annual deaths due to three causes were:

4,000 notor vehicle accidents
11, 000 heart disease
16, 000 cancer

When asked if one cause could be reduced by 100, which would they select, 76
percent said cancer. The authors interpret this as indicating that death due
to cancer is worse than death due to motor vehicle accidents or heart disease
This may be the case, but the interpretation may be confounded by the higher
amount of cancer deaths; people may simply find it nore desirable to reduce
the largest cause of death.

In response to another question, respondents indicated that they are wlling
to pay additional anounts to reduce risks to others as well as to thenselves
These additional anounts are approximately one-third of their WP to reduce

their own risks.

Anot her contingent valuation study also found evidence that subjects may have
difficulty evaluating changes in very small probabilities of death. Smith et
al . (1985) conducted a contingent valuation study concerning risks of exposure
to hazardous wastes and subsequent risks of premature death 30-years after
exposure. The responses varied considerably depending on the risk increment
and the question (either WP to obtain a reduction in risk or WIP to prevent
an increase). Due to the two-part risk of death and the 30-year tine

conponent, the responses are not directly conparable to those obtained by JHP
but Smith et al. did calculate some roughly conparable annualized
"value-of-1ife* estimates based on their findings. For average annual changes
in probabilities of death roughly conparable to those hypothesized by JHP the
estimates are between $1.5 and $7 million (1984 dollars). Al though
respondents generally gave rational answers for increments to their posited
initial risk level, those who had larger posited risk levels, closer to
on-the-job risk levels, gave values corresponding to a value-of-life from
$200, 000 to $1,000,000. Those with very small initial risk |evels gave bids
that inplied values two orders of magnitude |arger.
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3.2 STUDY i: CGegax, Cerking and Schul ze (1985)

In addition to performng a hedonc wage-risk analysis with their survey data,
CGegax, Cerking, and Schul ze (G3) incorporated contingent valuation questions

in their survey. The random sanple of U S wage earners used by GGS is an

i mprovenent over the samples used in earlier contingent valuation studies

Data and Estination Methods

In one-half of the sanple, respondents were asked how much of an increase in
annual wages woul d be required to get themto voluntarily work at the same job
if the risk of job related death were one step higher on the risk |adder than
where they initially placed their current job related risk of death (WA).

The other half of the survey sanple was asked how nuch of a decrease in wages
they would accept if their job related risk of death were noved one step down
on the [ adder (WIP). These questions were based on the sane risk neasures
used by GGS in their hedonic wage-risk analysis which allows for some
conparability between the two conmponents of the study.

The survey procedures used in this study were substantially inproved over the
contingent valuation studies previously reviewed in Violette and Chestnut
(1983). Wth respect to scenario devel opment and realism the concept of
on-the-job risks was introduced reasonably well with prelimnary questions
about job safety, but the concept of trading off wages against risks is not

i ntroduced before the WP/ WTA questi ons were asked. The authors did not note
any problems with lower response rates with these particular questions, which
is about the only indication of problenms that this nmail format allows. Past
studies have seen protest responses to questions of this type. These protests
are in the formof "I couldn't get by with |ess noney", or "I wouldn't take a
job that would increase ny risk of accident". GGS offer no indication of
whet her or not protest bids posed a problem

Resul ts

The results of the WP and WA questions are shown in Table 4. The WP
measure gives a nmean val ue of about $2,600,000. The results for the different

27



Table 4
Contingent Valuation Results
From Gegax et al.(1985)

Mean Mean

Mean R sk Value O Life Value O Life

Level 1 Based On WIP2 Based On WA
ALL WORKERS 2.6 $2, 558, 000 $7, 404, 000
ALL UNI ON 3.3 $2, 789, 000 $7, 384, 000
UNI ON WHI TE- COLLAR 1.8 $2, 030, 000 $7, 156, 000
UNI ON BLUE- COLLAR 4.0 $2, 952, 000 $7, 480, 000
NON- UNION WHI TE- COLLAR 1.6 $2, 531, 000 $7, 436, 000
NON- UNI ON BLUE- COLLAR 3.7 $2, 544, 000 $7, 342, 000

1 Number of deaths per 4,000 workers.
2 1983 Dol l ars
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subsanpl es of workers show that the values are very consistent across the
different worker samples,in contrast to the results of the hedonic wage-ri sk
analysis. This supports the earlier argument of the authors that white-collar
workers probably place a significant value on reducing or avoiding risks but
that there is insufficient variation in risks to obtain a significant risk
coefficient in a hedonic wage equation.

The WA estinates are on the order of three tines greater than the WP
estimates. Deferring to the substantial body of evidence that has been
accunul at ed suggesting that the willingness to accept neasures of value are
bi ased upwards, GGS suggest $2,600,000 as a best value-of-life estinmate from
this contingent value study (1983 dollars). This can be compared to their
best estimate of $1.5 million fromthe hedonic wage study.

29



4.0 OVERALL CONCLUSI ONS

The different value-of-life estinmates obtained from the new studies reviewed
in this update are presented in Table 5 in 1984 dollars. In general, the

met hods enployed in these studies are superior to the earlier work reviewed by
Violette and Chestnut (1983). These new results indicate that a value-of-life
estimate based on the types of risks faced by workers on the job are likely to
exceed $1.6 nmllion (1984 dollars). There is strong evidence that sone of the
| ow value-of-life estimates obtained from early wage-risk studies are the
result of biases in the measured risk variable and shoul d not be included in
the range of enpirical estinates.

In the earlier Violette and Chestnut review, potential biases in the value-of-
life estimates from hedoni c wage nodel s were discussed. The bias of npst
concern was whether potentially inportant explanatory variables were omtted
from the hedonic wage equations. The issue was whether high job risks may be
correlated with other unpleasant working conditions with the result being that
the risk variable is acting as a proxy for other unpleasant working conditions
rather than capturing a true wage-risk premium This is the potential bias
most likely to result in overstated values for reductions in risks. The two
contingent valuation studies provide additional information that indicates
that wage prenmiuns are due to job risks. In particular, Gegax et al. (1985)
were able to hold all factors other than job risks constant in their
contingent valuation study and still find a WIP sinilar to the estinate
obtained from their hedonic nodel.

Two of the studies have estimated hedonic wage equations using risk data from
sources other than the BLS and then re-estimated the equations using the BLS
data. The results suggest that the BLS data may give higher value-of-life
estimates and may be reflecting job characteristics other than risks al one.
The highest values obtained for nmanual or blue-collar workers with non-BLS
risk data were about $2.5 million. It is not clear whether the higher results
obtained with the BLS data are due to the data being for industry-wide injury
levels. M&P found very high values using a simlar non-BLS industry variable
while Dillingham did not.
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Table 5
Estimates from Recent Studies
(mllions of 1984 dollars)

Mean Ri sk
Level for the Range Judgerental Best
Sanpl e of Val ues Estimate

WAGE-RI SK__STUDI ES

1. Marin and Psacharopoul os (1985)

a. manual workers 2.3 - 2.6 2.4
b. non-manual workers b 6.4 - 6.5 6.4
2. Dillingham (1985) 1.4 - 8.3 1.2- 54 2.1

3. Cegax et al. (1985)

a. total sample 6.5 .80

b. union workers only 8.2 1.6 - 6.2 1.6
CONTI NGENT _VALUATI ON_STUDI ES
4. Jones-Lee et al. (1985)€ 0.8 - 1.0 2.2 - 4.2 3.0
5. Gegax et al. (1985)d

a. WP 4.2 - 10 2.1- 3.1 2.7

b. WA 4.2 - 10 7.5 - 7.8

@ Approxi mate annual deaths per 10, 000 i ndi vi dual s.
b Marin and Psachar opoul os used an age adjusted nornalized risk variable which
is not directly conparable to the risk levels used in other studies.

However, the average risk of death for the entire sample was 2 in 10, 000.

The estimates came from valuing decrenents in risk. The l[arge nunber of
i ndi vidual s not responding to questions about their WA for increased risks

made estimates based on risk increnents unreliable.

d The hi ghest WIP estimate is from a subsample of wunion blue-collar workers,
the lowest is from a subsanple of non-union blue-collar workers. The

estimate for all workers was $2.67 mllion (1984%).
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Mbst of the authors placed greater confidence in the hedonic wage results for
manual and blue-collar workers. Higher value of life estimates were sonetines
obtained with the full or white-collar sanples, but statistical significance
was weaker. It appears that there may be insufficient variation in risks
across many of these jobs to allow for estinmation of a risk premium The
contingent valuation results support the conclusion that the different results
for blue-collar and white-collar workers are due to different job risk
characteristics rather than due to different risk preferences on the part of
the individuals. This is contrary to what is sometimes argued, which is that
one group may be nore risk averse than the other and that this accounts for
the differences in results. The low nmean risk levels as well as the small
variation in risks across white-collar jobs may nmake the application of the
hedoni ¢ method unreliable and Gegax et al. suggest that contingent valuation
techniques may be nore appropriate for obtaining value-of-life estinates for
this segment of the popul ation.

In summary, this updated review suggests a possible narrowi ng of the range of
val ues for on-the-job risks of death to $1.5 to $3 nmillion. The | ower-bound
appears nore solid than the upper-bound since these new studies fairly
convincingly show that the actuarial risk data are not appropriate. However,
val ues substantially above $3 mllion have been obtained with the BLS risk
data or for non-manual worker sanples. This review suggests that some upward
bias or greater error may exist in these results, but this has not been firny
denonstrated.  The values of up to $8 nillion should not be conpletely

di smi ssed until further study is made of these potential problemns.

This range of $1.5 to $8 million seens fairly well established for on-the-job
risks and may be directly applicable for evaluating policies or regulations
expected to affect risks of fatal injury in the workplace (although |ong-term
ri sks due to exposures to hazardous substances may not be fully reflected).
The results of the contingent valuation studies suggest that this range my
al so be appropriate for other population groups and for other types of
voluntary risks of fatal accidents of at least a roughly simlar magnitude,
but nore studies are needed to confirm this.
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Further questions remain concerning whether these value-of-life estimtes are
appropriate for valuing reduced risks from environnental hazards. Argunents
have been nade that people place higher values on reducing risks that are
involuntary, perceived as new and/or potentially catastrophic conpared with
those that are voluntary, famliar, and tend to affect small nunmbers when an
"event" occurs (see Violette and Chestnut, 1983). Thus, values for reducing
environmental risks may be higher than values for reducing job and
transportation risks. W have little enpirical information on this, so far,
but that which is available seenms to indicate that the val ues presented in
Table 5 should be viewed as a |ower bound to the value of life appropriate for

environmental policy assessnent.

Anot her interesting-policy issue raised by JHP (1985) concerns whether the
mean or nedian value-of-life is nost appropriate for policy analysis. Their
study found a highly skewed distribution of value-of-life estinates where a
few individuals had very high values of life. This result was also found by
Loehman (1979) for values individuals placed on changes in norbidity risks.
As far as we know, there has been no research on this question.
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ENDNOTES

Landefel d and Seskin (1982) develop estimates using the human capital
approach and adjust them to devel op an approximtion to WP based on

i ndividuals' preferences. Their starting assunption is that a person's
human capital is a |l ower bound to their WIP. Wiile this seens likely, it
has not been firmy established. Still, the Landefeld and Seskin

adj ustments seem plausible, although they do not fully consider potential
pai n. and suffering.

Authors of two enpirical studies, not specifically reviewed in this
update, have drawn the conclusion that the estimted value of life from
wage-ri sk studies should not be used in the evaluation of public policies.
Smith and G lbert (1984) estinmate an inter-city wage nodel including both
air pollution levels and on-the-job risks and found very different
value-of-1ife estimates inplied by the coefficients for these two
variables, with a much higher value based on the air pollution
coefficient. They therefore argue that the wage-risk based estimates are
unlikely to be correct for environnental applications. That may be true,
but we are unwilling to place nuch confidence in their estimate based on
the air pollution coefficient due to the extremely tenuous assunptions
required in its calculation. Dickens (1984) based his negative concl usion
about the usefulness of the wage-risk results on his finding of a negative
and statistically significant coefficient on the risk variable in a
non--union sanple. H's conclusion that this invalidates all wage-risk
results is unwarranted without considerably nore analysis of the structure
of his data. Oher studies reviewed here suggest that the variation in
risk across a subsanple and the role of the unions may be inportant, and
that risk premums may not be estimable for all subsanples.

Two other wage-risk studies were reviewed, but are not specifically
presented in this paper.' They are Low and MPheters (1983) and G aham
Shakow, and Cyr (1983). The Low and MPheters study was linmted to police
officers, a subsanple with unusual risk characteristics. They found
significant wage differentials for police officers who work in nore
dangerous cities. The Graham Shakos,and Cyr study used the sane
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actuarial risk measure enployed by Thaler and Rosen (1976). Like other
studies that have enployed this risk measure, they derive an estimate for
the value of life that is less than $.5 nillion. |Ippolito and Ippolito
(1984) conducted another study of potential interest that was not included
in this review because the type of risk involved is very different than in
most other studies. This is a consumer market study |ooking at cigarette

smoki ng.

The 1983 report also included estimates in the |lower range obtained by
Dillingham (1979) using a third risk data set compiled from workers'
conpensation data for the state of New York. Based on subsequent analysis
with these data, Dillingham concluded that his 1979 results were
incorrect. W have therefore left these nunbers out of Table 1. The new
analysis of this data set reported by Dillingham (1985) is reviewed.

Gt her U S studies, including viscusi (1979), have found evi dence of
hi gher risk premums for union nenmbers than for nonunion workers.
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